In the last decade, educational researchers have been intensively searching for new, innovative teaching approaches. Information and Communication Technology (ICT) has a great didactic potential and project COLOS (Conceptual Learning of Science) encourages the use of ICT in the contemporary educational process. In this paper we present the conceptual learning of Physics. With experimental research we investigated the effectiveness of such learning in Slovenian secondary school. Two groups of third-year students who were enrolled in an introductory Physics course participated in the study. In the experimental group students were taught through the conceptual learning and in the control group a traditional expository instruction was used. We examined the knowledge of students after carrying out lessons specifically on the topic of Electricity. Five thinking processes were assessed -Knowledge (Recall), Analysis, Comparison, Inference and Evaluation. We found that the conceptual learning was more effective than the traditional instruction.
Introduction
In the last two decades many researchers have been searching for new, innovative approaches in teaching Physics. Some of them have systematically collected and put in order previous researches by specific domains. The articles by McDermott and Redish (1999) and Thacker (2003) include more than 500 researches and projects about the innovative teaching approaches. Many of previous studies include the investigation on the potential of computer simulations in the contemporary Physics teaching (Podolefsky, Perkins and Adams, 2010; Sadaghiani, 2011; Lee, Guo & Ho, 2008; Wieman, 2007) .
For example, Wieman (2007) noted that computer simulations are new, very powerful ways to engage students in educational activities. To exploit the great potential of Information and Communication Technology was one of the key goals of the COLOS (Conceptual Learning of Science) project (Härtel, 1995) . With the rapid progress of the computer technology in recent years, the conceptual learning is fast becoming a very promising teaching approach, also in the field of Physics.
The conceptual learning of Physics
Motivation is one of the key problems in Natural and Technical Sciences Education. In Education, particularly by the teaching and learning of Physics, the motivation and active knowledge of the students is of paramount importance. Passive, unmotivated students, a template of pattern solving principles and minimal creativity learning have no future in contemporary education. Computers and ICT have a didactic potential because of their ability to incorporate motivation and research problem solving approach into Education. Active involvement and problem solving are important characteristics of the conceptual learning of science, which has been promoted by members of the COLOS group. Project COLOS was founded in 1988 by Zvonko Fazarinc, a professor at Stanford University (Muller et al., 1995) . The main goals of the project were to improve teaching and learning, also with the help of ICT, and to stimulate the production and use of software for education.
The role of Physlets in the conceptual learning
The conceptual learning of Physics often uses models, animations and simulations for problem solving approaches (Christian et al., 2006) . In the beginning simulations required an expensive graphics workstation (e.g. SUN, HP, Silicon Graphics ...) but the advances in personal computer hardware and especially platform independent software, such as Flash and Java, have provided tremendous new capabilities. The World Wide Web makes it possible that, if a simulation is written in a language such as Flash or Java, it can be run through a standard browser anywhere in the world. This capability brings many opportunities to improve educational processes.
In the last decade we started using java programs -applets; when an applet is orientated on a small, specific domain of physics, we talk about physlets (Christian et al., 2006) . The question how to effectively support the conceptual learning has captured many researchers` attention (Cheng, 1999) . Physlets could effectively support such learning because of their special characteristics. In the first place, Physlets are interactive materials, where processes happen at certain intervals and there is an interaction between the model and the student. Students have the possibility of changing the conditions and immediately observing the impact. In addition, Physlets enable us, when dealing with new physical phenomena, to change relevant parameters and immediately see the consequences of our actions. Consequently, that could help students to understand the main concepts of the phenomenon.
In the didactical sense there are three different types of Physlets:
n Illustrations: we use them for the presentation of the phenomena, n Explorations: physlets for the exploration of specific physical phenomena, n Problems: they are useful for examining the knowledge that students have acquired. Physlets can be used as simulation models in numerous learning web applications. They can be used as an element of almost any curriculum with almost any teaching approach, so they could also play an important role in the conceptual learning of Physics.
2 The practical application of conceptual learning
The basic and primary goal of conceptual learning of Physics for the students is to experience the phenomena before receiving its theoretical and mathematical background (Gerlič, 2006) . Students should become familiar with the concepts of phenomenon or law and equations can be introduced later if needed, presenting them as they really are -a model trying to present reality (Muller et al., 1995) . Following the main goals of the conceptual learning of Physics, in this study the teacher had quite a different role through the conceptual learning than through the traditional lessons. He was not that of the authoritative fount of all knowledge, but that of the initiator, organizer, adviser and connector of the whole process. The big emphasis was on the understanding of the basic concepts of the particular phenomenon. Communication was vertical and horizontal, so teacher immediately got feedback from students about their understanding of the task or phenomenon. There was a bit more noise in the classroom because the students worked in pairs. Each lesson contained following main stages:
n The starting-point of the lesson was checking the preknowledge of the students, usually through the discussion with the students. n Motivating students through exposing them to a physical example of the particular topic, usually involving a demonstrational experiment. (Christian et al., 2006) .
Purpose of the study
The main goal of the study was to investigate the effects of the conceptual learning of Physics in comparison to the traditional expository instruction when teaching the topics in the field of Electricity, in the third class of Slovenian 4-Year High School.
Methodology
We carried out the One Factory Experiment with classes as comparison groups. The same teacher was teaching two groups of students, covering the following topics: Electric field, Coulombs` law, Force on the charge in the plane and Electric fluid. Each lesson was carried out with the two different teaching approaches: one group was taught through the conceptual learning and the other group was taught through the traditional expository instruction. All lessons were prepared with consideration of the curriculum for Slovenian Secondary Schools (Ministry of Education and Sport, 2008). The traditional instruction was supported with standard didactical material -textbooks; for the conceptual learning we prepared interactive worksheets with appropriate Physlets.
Research sample
The research sample consisted of the third grade students, of which one group presented the experimental group (N = 33), and the other group (N = 33) functioning as the control group.
Data collection procedure
The research took place in Secondary School "Gimnazija Franca Miklošiča Ljutomer" and was carried out in October and November in the academic year 2011/2012. We were especially interested in the effectiveness of the conceptual learning in the field of five thinking processes-Knowledge, Analyse, Compare, Infer and Evaluate (Phye, 1997): n Knowledge is the lower thinking process and involves just interpretation of memorized data.
n Analysis involves dividing a whole into its distinctive elements and understanding the relationship of the parts to the whole. We tested students' knowledge before the experiment (pre-test) and after the experiment (post-test). To see the structure of the test, the sample question is provided in Figure  2 bellow.
Results
The results of descriptive statistics are presented in Figure 3 ; there are the pre-test and post-test results.
As seen in Figure 3 (a), there were no major differences in the pre-test results between the experimental and the control group across every taxonomic level of knowledge. It could be concluded that students from the experimental and the control group were comparable enough in their pre-knowledge, before starting the lectures.
However, after carrying out lessons, there were major differences between the results of students, who were taught in the conceptual way (experimental group) and the results
The speed of proton 1 in the magnetic field is two times slower than the speed of proton 2 and at the same time the magnetic field that proton 1 is entering, is two times larger than the magnetic field, when proton 2 is entering (see picture on the left). Which of the following statements best describes the movement of these two charged particles in the magnetic fields?
A. The radius of the circulation of proton 1 is smaller than the radius of proton 2. B. The radius of the circulation of proton 1 is larger than the radius of proton 2. C. The radius of the circulation of proton 1 is equal to the radius of proton 2. D. The radius of the circulation of proton 1 is two times larger than the radius of proton 2. of students, who were taught traditionally (control group). As seen in Figure 3 (b) , students in the experimental group achieved better results than those in the control group on each higher thinking process (Analysis, Comparison, Inference and Evaluation). At the Analysis and the Comparison the differences were 16% and 18% and at the Inference and the Evaluation there were the biggest advantages of students from the experimental group (41% and 25%).
Conclusions
The principal role of the conceptual learning of Physics is the empirical experience of a naturalistic law, rather than its mathematical background. In this study we have investigated the effectiveness of such a learning approach in Slovenian Secondary School. We compared the post-test results of students who were taught through the conceptual learning, with the emphasis on the usage of computers and autonomous researching (experimental group), with the results of students who were taught through the expository instruction (control group). The results of this study indicate that the conceptual learning enables students a better understanding of physical concepts and consequently, enhanced students` learning outcomes.
The new generation of students and the rapid development of modern technology are encouraging the educational researchers to keep searching for new, appropriate teaching approaches. This study confirms that ICT can effectively support the use of innovative methods of teaching and can help to improve the existing teaching approaches. On the other hand, using ICT does not mean that teachers should forget and neglect the experiment as the basic instrument in Physics teaching; however, they should take the advantages of the modern technology in the educational process wherever this is possible and reasonable.
In conclusion, the results of this study indicate that the conceptual learning of Physics could be, in the selected didactical cases, the alternative or the completion to the existing approaches in Physics teaching. In light of the results of this study, teachers who use just traditional methods in their programmes because of time constraints but want to improve the effectiveness of their instruction may review the potential benefits of Physlets and the conceptual learning of Physics.
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